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2Very low mass spectral binaries are systems composed of late-M/L dwarf primaries
and T dwarf secondaries whose blended light spectra exhibit distinct peculiarities
(Burgasser et al. 2010; Bardalez Gagliuffi et al. 2014). As spectral binaries are identi-
fied independent of separation, they provide a means of finding the smallest-separation
low-mass stellar-brown dwarf pairs.
As part of an ongoing program to spectroscopically confirm and classify
bright late-M and L dwarfs, we observed WISE J000100.45+065259.6 (hereafter
WISE J0001+0652). This source was identified and photometrically classified as
an L0 dwarf by Skrzypek et al. (2016), and independently found by Theissen et al.
(2016, 2017) as a high proper motion (µ = 114±12 mas/yr) late-type star at an esti-
mated distance of 36 pc. To properly classify this source, we obtained low-resolution
(λ/∆λ ≈ 120), 0.8–2.45 µm spectra with the NASA 3m Infrared Telescope Facility
SpeX spectrograph (Rayner et al. 2003) on 2017 October 27 (UT) in partly cloudy
conditions. The reduced spectrum (Figure 1; cf. Vacca et al. 2003; Cushing et al.
2004), is consistent with an early-type L dwarf, and comparison to spectral standards
(Kirkpatrick et al. 2010), indices (Reid et al. 2001; Allers et al. 2007), and spectral
templates indicate a classification of M8–L2. However, specific peculiarities, such as
excess flux at 1.25 µm and 1.57 µm, are qualitatively similar to the blended light
spectra of previously-discovered late-M plus T dwarf binaries (e.g., Burgasser et al.
2008, 2012), suggesting that WISE J0001+0652 is a very low mass spectral binary.
We compared the spectrum of WISE J0001+0652 to 103,518 binary templates con-
structed from 729 M6-L2 primary and 142 L9-T6 secondary spectra, scaled to absolute
fluxes using the Faherty et al. (2016) field MJ/spectral type relation (cf. Burgasser
et al. 2010). Figure 1 shows the best-fit binary template, which is a statistically
significant improvement (95% confidence) over the best-fit single template based on
the F-test statistic. A χ2-weighted average of the 296 best-fitting binary templates
(PF > 0.2) indicates component types of M8.5±0.5 and T5±1.2, with a magnitude
difference of ∆J = 3.50±0.16.
Follow-up observations (high-resolution imaging, radial velocity and/or astrometric
monitoring) are needed to confirm the binary nature of WISE J0001+0652. As the
majority of confirmed spectral binary candidates are very closely-separated systems
(ρ . 3 AU; P . 15 yr; Bardalez Gagliuffi et al. 2015), WISE J0001+0652 may provide
mass measurements within the decade.
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Figure 1. Comparison of the IRTF/SpeX spectrum of WISE J0001+0652 (black lines)
to best-fit single (left, in magnenta) and binary templates (right, primary in magneta,
secondary in blue, combined in green). Uncertainty in the spectrum of WISE J0001+0652
is indicated by the grey band at bottom; fitting regions are indicated by the grey bands at
top.
Software: Astropy (Astropy Collaboration et al. 2013), SPLAT (Burgasser & the
SPLAT Development Team 2017)
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